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<54)Title: THERMOPLASTIC RESIN COMPOSITION CONTAINING CLAY COMPOSITE AND PROCESS FOR 
PREPARING THE SAME 



(57) Abstract \ 

A thermoplastic resin composition comprising a thermoplastic resin and a clay composite, wherein the clay composite is one prepared 
by introducing a predetermined silane compound into a swcllablc silicate. The clay composite is prepared by increasing the bottom spacing 
of the swellable silicate and then introducing the silane compound. It is dispersed in the form of a number of very small layers, separately 
from one another, in the resin of the thcrmoplatic resin composition. Therefore, the thermoplastic resin composition has excellent mechanical 
properties, heat resistance, and surface appearance in the form of a molding. 
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St»tt. 4^aW^*llJ:oTJl£®BIJI55^4£^Sn^jBatt^<ie^ (Bl) 

(B2) $r^iDTidtl-J:aT->7>^fl:^ (B2) ^At^CtfeTf 

^iSttWKffi (Bl) <Dim\Z-&&TZ>im&t. '>?>7Mt£!te (B2) 
©Jn*##teg (5£I*(DX) £&BLfoTZZ.HZ±iT. i&iSte 

^-f&& (bi) iz^vy^t-^m (B2) #agA£tm5„ igjiatt^'fK^ 

(Bl) t->7>S^IS (B2) t<nKfaZ&&T'%ft\zm'uh'&Z>tiK >&W 
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(B2) ©#*ttflE**T«0. *-3»fRI«©i»^*«T*tltfffi*HR«Sti 

BHBtt*-r»tt (Bl) 4 3 {c£A2ttfc->5>*ite&$j (B2) j&tS&iijjcK 

ttfc*IB* «I4»©Y©«Mt> fc#LTH5«£. rck^^SMttJt 
E JfcT? * * fc*4b * 3 6 fc*flo L T . C ©ftft* £ d ©E J&mttS £ Eft $ * & 
CiifepJ&Ti&S. £©J:5lCLT«Htt$r>rra (Bl) lw*A£*ifc->7> 
*ffc£*J (B2) ©««»«©«««< Lit 0. «tt**^SZlt*tT?#5. 
C©«£, *to3*l*ft£ttfcLTtt±e©S'5>J!Wfc£tt (B2) gfrfcffl^ 

sn»*#*n6fc«jg;&nsc:4:tt&<. BW£i&i;Tffift©fc**;Wflv»* 
^?>mtis® (B2) ©^fflstt. nsnsisi*^ (b> tMsn* 

8tfl§ (A) £©tt«tt*#tttt#Wg:* < fc3CWBl,f»*. ^ST*S7tc^tf. 
*«©fcli*fc^5*ft«©^7>*ftafc (B2) ^effflLfS. ft^T. 
~>5>&{fc£!&| (B2) ©»llD«*±-«cafilTlffitSnSt)©Ttt&^36t. m 
»te$"f«tt (Bl) 1 0 OSSSBCttLT. #*L<ttO. 1^2 0 011 
«5Trfc«3, MO*3;L<tt0.2*»&l 6 0»*»T*0, ^|;»JL <«0 . 3 
2 0M»T*3. (B2) WO.lli^i^ 

3£fc6nS8i±*S#: (B) ©*5Hftfl:a***3flS»T*l<&5«|Sl3&s*i)»i 
L<fcK 2 0 Oa*»£t±Ttta»**«XtoSa:l»©T. 2 0 0fiM«fc 

±B©J:5fcLT»6n*tt±*4>* (B) ©gffmRKL $ASnfc->7.> 
(B2) ©SfclCfcD, BHHttfr-fBMfi (Bl) ©fflJWOfciBiaiBCJt 
^Ti£*L'SS. ^M^*C5Mft*tiT«iBHIB*itt*stifc»att^ 
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-r&& (Bi) ti. (B2) z>»ALttui%£, imm&m&T 

*tt±tt^*»c (B) tt»w±tt»ifc-r*c:ta:<jKaswHid»tt^*nfctt«T# 

is5>mt&to (B2) /><0jK£y-f®j£ cbd *izm\i* ntzzta. 

(B) *ft»U JHC!R»LTH*->7>*fl:'&* (B2) 

±«L^# (B) *»*tt©JMfc*'J£A (KB r ) ^t^Ott^ET^dfi^ 
•LTiDBE^KtL. 7-<JX£& (FT) -IRSfflk jSffltt^CJ:?), 5>7 

>mt&® (B2> fc**-rs»iDMi»&«rr*. ±ojE«c«w^T*;:t*«Br 

*Lfc»*tt©tt±«©# (B) $!«RK9#Hs (DRIFT) "CfiH^T 

tt±«*# (B) ®&KMffi#Vfltt9-'fttg[ (Bl) ©«g#l4)6BM|gu: 0 

<fc^tt (B2) fc««ttTife£LTtt±»tett: (B) ' *^»*L. K*Lfcft 

C, 'hfcX&Btfrfc (SAXS) tti5TWBL»*. :<D^TI1 

±&£fc (B) 0 (00 1) ffiC**T5X»®tf£-£fcfc£SAXST«l£ 

t-flJWrojgjHtt^'f&fc (Bl) ©JSEffilWWSrTOL. ^<Z«:#£Jt&T3 d t 
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iz, *xm\zjztuz ->7>»^* (B2) t*x-razt. *±zt&wmm 

t»RTgttWIBfflJ5Mb (C) COSBftj 

M«o.«pisttttimj£4b (o a. M^raittttjB (a) i ooutti;:** 

t5ft±«^# (B) ©I2£fi#, ft*«c'ttO. 1-vlOOSM, $?£L< 
140. 2-8 5M*gl5. Ill^UttO. 5-70lMtii6J:3l:«BSti 
*. *£±*H£# (B) ©EM*«0. l«M*H-c**t*«^tt^«j!jitto 

*Mo»RrattiMiiu»«i (o «r±!i«« ( B ) ica*T5& 

RHa&ttflg&jfttt (C) ©*#*#. »i:ll0.1~5 0lfl%, JfJL< 
ttO. 2-4 5SS%. 3?{C*?i*:L<ttO. 5-4 OMSK i&* J:3»aH«S*l 

*5e«OflkRTfflttttfifiA« ( C ) ©ffiftli. =H&«»Ufctt±tt^ (B) 
lE^l^utffli^nsi^yv-n Br3©&?7ffiftttJ§ (A) £ 
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y*)\>m. -fV7^;i/K. ^Ph^^R. 2, 5 -1-79 u>v?#;u*>K, 

10 4, 4* -t*7i-;Uv?^j;i/^>Bg. 4, 4* -y7x^;H-fJk>'*W> 

ft. 4. 4' -y7HJW^>y*M>8. 4. 4* - v?7^-;UXJU*> 
iPti )\s$>m, 4. 4' -y7iz;K77"nt; Ux>5**n># 6 

-Jk 2, 2-hfX (4-tHP^v7i-;i/) 7'D/OlfC c k^^§tyt 

Jk ^ , J^h^^5 1 u>^'j3-;u> . ^«tr/t*7;7xy-jn!g©7ji,4 i ^>^ 
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- a. 2 a 7 x j - Mc&bto j; / * © x x T)vm&®tom& £ # 

±K2tt7x/-;Wfc'&»iLTtt, fx (4-kFn*->7 x -;i, 

. 1. 1-fX (4-kKD + ->7x-A) X*>, l, (4 
-tKO+y7i_W ^D/X>. 2. 2-fX (4-tHP*->7iz;W y 
n^> ( rt*X7xy-;PAj > . 2. 2-fx (4- 1 Kb+->7x-;w y 
2, 2-fX (4-tKo*i/7i-;W ^>*>, 2, 2-fX (4- 
tKD^7i=W -3-pC^^>, 2 , 2-fX 
x;io ^-tf-x 2, 2 -fx (4-tHn*->7x=;W -4-*?S>l^>* 
>, 1. 1-fX (4 -h Kd*->7i^W ->^d^>^>, i. l-fx 
(4-bKD+->7xz;W S/^n^+tfx fx (4-th*D^y-3-^ 
JU^x-JU) t'X (4-tFD + y-3-^7i-;W 7i~;M 

1. 1-fx (4-tHo^>-3-/f;l7xz;w x^>. 2, 2- 

fX (4-tKD4->-3-^f;P7x^) ya/t>, 2, 2-fX (4-t 
KD + y-3-I^7iZ;i/) 7*0/'?>, 2. 2 - f X (4-bKD*->-3 
-fV7-D^7i-jW yn/^>. 2. 2 -fx ( 4 -tKD*y-3-s e 
C-7-^71^) T'D/O, fX (4-tKD4v7x2jH TxXJM* 
> > 1. (4-tKO=fx7x^W -l-7x-;H^>, 1. i- 

fX (4- 1 N*P+->7x-j|/) -l-7xr^7'an>. h*X (4-tFn+ 
V-7XXJU) y7xlj|,^>, fx (4-th*D+y7x-Jl,) S^>->-;U* 
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4, 4' -yth'0 + ->y7i-jH-fJK 4, 4' -ytKD + yy 
7xi;^M>. h'X (4-tHP*->-3, 5-^^7i=;W x;p* 
>. 4. 4' -V^th'O + yy^i-^^^H, 4. 4' -ytHnt-M 
>'/7x/>. "7i>'-JU7^H*>, k*X (4-tHo^7xl^) 
1. l-t'X (4-tKD^>7i=;W -3, 3, 5- HJ n^* 
( r^7x/-;HMCj ) . t'X (4-tHD^->7x^) ->^P^ 
*vJM*>, 2. 2-£X (4' -tHo^v-3. 5' -^nt7xz 
JM 7"D/0, IfZ (4-tHD^>-3. 5-iJ^D07x^) t* 
X (4-tHD^>-3, 5-->^^JU^x-;P) 2. 2-h'X (4* 

. 5' -&*5-)l>73L-)i) 7oa>. t'x <4-tFo* 

<bfc«6t, ^>7HJ7 , ;-J^tt52ii7x/-M^lA L/&# ij 7 _ 

-tf*~K £X (2. 4-y^DD7x^) *-#*-K t'X (2, 4. 

6-h'J^DD7xZ;P) #_#*_ K ^ (2-ZhQ7l^) 

-K hfX (2->7;7i-JI/) 7J-#*-K t'X (4-^^7xZjW 

±e©tt±«fc# (b) tastt^-*- ktic* 

Lt£%mvfTOZ.t1lfim*Z. «©&±&£# (B) ©«jg77ftt 
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tt^W^jcfit. $MWK***l*ri::. *i±&£# (B) 

Stt»ffll>T. Sdtt«HHL««. b5#0*£±&£# (B) 

*MRjK*TMttir-fR«[ (Bl) C->5 (B 2) 

ALT*S±«^ (B) *»«f*^iK:J:-3Ttt»l!H«Ettt±«[^ (B) 

*tf. «TK:*T»»a«SffiSflJJHLTa£T€S. ST, EftIgT»fcJg 

ig&T*. ::t. »pjffltt#uxx5\MIM&tt. 7iy-vfh7i7n D i 

(5/<5a«it) fi#f^+T2 5T:T»£Lfc»fttt£#o. 3-2. 0 
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flflR5$;3«7S. >. *5«fctf3?§l£3J»75 1 SSrc«2 «BU:fc*iOLT 

*»2 8 0^6 3 0 0-C#ifiK£T«*LT. *»*»TXX5 l ^3e»R*S-& 

ttfeto. 7 5 Hftt*. 7J^7-h. 7x/7-h(Dffe» S 

b 2 0 3 , ZnO, PbO, ffH^Xfcfctt. JB4»7> : E:itfi lk :SH?CDlS 
25 £fctt2«a±£»LT&fflLf§£. 
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sr*. L^L^ftK^Rratttts (a> 

U *n6fc£A/£S3:0tt±«fcj*: (B) M^SCtfcT* 

Mssm&mm (A) ttt±«^ (b> h. ±&<Dmmmz-%&M,T»m 

ft. ifctt^'J 7 x = l^ K*H»T*5*£*i, *JW+Ctt±tt^* 
(B) *5MttLfc«»c*0»«#itiCJ»^aitt«tB (A) £»*U IHBfti'T 

MAtf. Mfi&ftffli (A) tuTMtE©* u;&-tf*-h#l!t£fflu;5«£ 
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^IBfflT. ±t3©*&«JgStt«Mt (A) eW©ft!l©ffig:©«Mi. {SjAll ^fiSfntf 

tf#*BSjfc»*©«UnMfc»iqT* 31 

»pfggttmfiltta (C) »tc^tt^tt±tt-&tf (B) ©frflHfltg 

±E©J:5tt^*i-J:^T»&ti5*l8§10J»R»ffltt«flHai«« <C> 
«LTV>*«!±*^# (B) ©ft&tt. E^ttOl«Btt^-f»«ll (Bl) 

8»»©WBtt$"fBMl (Bl) (C*ttS«Mli6tJt'CTK®MI»*«lt*$n& 
*&±ffiS# (B) £. &«JSttttti!g (A) tJE^-rsctlwioT. $6lw-t© 
BB±*«*IBLT. JSffiWHIl3&«tt**ns. *©»*tt±1t^i* (B) tm*m 

25 US. d©J;5*«!l±a^#: (B) ©jHTOffittttflftlLlftilJ (C) *Kfcl7S#tt 
tt*ttttTC:S£'<*J:5toa*©/^^^-^C«fcOSIftSn»a. 
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[R B3 oo3 £&°I®&®M®.f&Vl (C) *K:$MttLfc«i±lI&fl: <B) (Do 
*>&ffiWm?lfem [D] rt*3 0 Onm&.TH&^±m^ (B) <Z>&(Dltmt 

*«r*t, *£&®ft?7Sttttjgart4fe (o *© [r B300 ] ffl«2o%« 
o*a±£&3. [r B3 00 ] m&2 o%*ffiT-$>2>t, ^mi±missm.^.m 

T£9, ¥^«ttt*n6©«tTOttS*HTS. ^ffioSfflnEg [D] ©« 

ttoT, *4±8r&# <B) oraafsiRiiL&owtt cd b ] 
*%ma>immmtmiiftLto co ^sii^m^ssasi (tem> -z&mLT® 
e>ns. tt±s^fr (b) ©*Mtt*Ms^-rw*fflii5^tc«kos»tT# 

5. 

*B9i©£*ratt*lBia*« (C) fc*HT, [D B ] ili»*U<U5 0 0 
nmttTTSD. «fc OJfi U < tt4 5 0 nm«TT* 0 . 2t:ff$L<«4 0 0 
nrattTTfci. [R B3 oo3 «#±EC*LfcMBl::*D. [D B ] fit** 

£©«Bfi:ftft4:. matiMMfttt (C) ©«*1te*Hft*«H&©M» 
***aSfc*#<fc0#S. [D B ] tt©T»tttt1frfcfclr»a«. [D B ] «*ti 
0nInSS*«^TttJa*ttB^:^^3e4^6^c< J r cS o■e, jOnmjMSCti* 

*HLT»*»<JS:t3fctt±«l^#: (B) J!giB1±y-f gig (Bl) 

B ] *±ffi©«t5»c»Rratt»i»iariE* (o 4>©*£±&£# cb) 

RfigOWIt«*L. -t-LT [D B1 J SMtt^Kg (Bl) ©SHE® 
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ttfl£@©¥J$ta£LTJ&KL*:£i*. [D B J / Td Bi ] fitted £ L< It 0 . 
0 10OTT&D. iOffSKttO. 0 0 8J&TFT&9. L < fctO . 0 

0 5£TFT&£. [D„] / fD B1 ] fil#0. 0 1 0£lTT'$>Zt. »pJSH4» 

5 [D B ] / [D Bl ] mWO. 0 0 0 lgflE*»Tttft*tt«£t>&fc 

<fc*cDT. o. o o o lsfejafc-raMttftn. c^t. ®m<DM$ikmj&£m 
•rzwm&*-(&m. (bd wmwtimmm. cd bj ] 

5. Bfltt4"fBtt (Bl) ©»*tttt**-rW*ffl^5^tiiJ:»} [D B ] 
t|p|«tC [D B1 ] fflfcfciffcT^S. 

ttWB&igtt (C) 4»T$HfcLTt>3tt±fc£tt (B) ftttS)»!OJ»iHtt^<» 
15 & (Bl) tifc^Tit^-TS. -Tfcfe^. EN,] fcJMfcKa^asfcO. fcciitf 
*fcK«3£0©tt±**fr (B) *&l,T«*U fLT [N B1 ] £i£{£0c 
»*Sfc»3. 45«fcWttifi«£fcO©«{Httfr'fM (Bl) ft£LTJ£8Lfc 
£#*R£0£?iattmi&&ft (C) Cfctt* [N B ] / [N B1 ] filttfFSL 
<tt3 0 OfiLhtfcO. J:9#*l,<tt4 0 OBLhfcfcO. Jg»CffSL<«5 0 
20 0«±tttft. [N B 3 / [N B1 ] ***IOTB<D«HT*6i:. a*pjate&JI&j|i&fifc 
«5 <C) ©fett£ffi&r*te±1S£# (B) <Eftasif;*;-rs&, *tro&i&iriBffi 
rittt (C) ©«lMfctt^H«iS»tt©afij»*OTK:**<tt5. ±(Kfiffi1#K 
[N B ] / [N B1 ] «#5 0 0 00a*SiB*S<!:a*tt«fc>£&<fc* 
OT. 50 00 OJ:0*£<T4&»;tti:K 
25 WRfl^SfcO. *J:aCJ|i(fi:iBaiafcO«)«-«JI«)»T*S [N] III. frj 
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1 0 OH&±0$tffcg£^€Jtt&©ffi«£81RU &&®m\zfttETZftmig<0 

T»tCfcCJ:oT, [N] fii«:3fc0f#*. ffioT. &±3£-&ft (B) 0 [N 
5 B ] fit, *«kt«Untt5r-fMJfi (Bl) © [N B j] Sffi£©«tfBHXnfig 

[d] moMfctmmzisT, m»im&mm®.tiz<to co ©jgi6nt6 : ?8i$&*& 
<tem) (a) tmm^^mm. (bd <t££ 

[N B ] fe£J;tf [N Bl ] AICDK[mi^llSUlC|pIi;*<a€r^fflTtl{i^HjMIS? 
10 nr. Mm 2 , nm 2 . SfcttA*fc£. ftjgr©JIM££:ffltr>#5. 

±BBOi5^. *S&E©&T^ (C) tiJUT. te±fc£# 

(B) fi. fcffltt^lSJfi (Bl) 0«!J»!0!g*«jS5(Ctfc^Tffi«e)T3aB*K^1ft 
LTUS. #1KLT^£flg*©K!te±l!g£-# (Bl) ^iSHiSttTfc* 

£. .^m^liiffifiJc^ (C) ©»«^#^ii»tt/ cC< i:OS#itettOTlza$J;< 
15 BfeSSn*. TfcfcS. ftprattffJB&j&tft (C) ite±££&: (B) (01 
)9OfW2 0nm«TO?), »SL<ttl 8 nm£irao. JECffSL 
<«15nm^TTJ&5. TIRWSCftllRSft&Utf, 1 nmH&T&*. 
lJ5©3l!l£fi. ±i£©^fa®:«Hi£gT** [D] tt*±af»«lft-p&5 
[N] MtKtSH. 1 0 0i£l±O*4±ffi^«: (B) *Strffi*©«*fcaMRU 
20 ffi8-<r©«i±£^# (B) JLfclwJ^TfclffcT*. TO«fctt 

Sfe5fcLT#ttLWS«i±«£# (B) fcHLT. 1JP#5 nmJGTF©**©© 
J***«. &±?S£<* (B) £fc©2 0S6m±. JEK:tt3 0X«±T*.5i. JRiJ 
3I1£8til§&/£& (C) ©tt«K«tt^»iRMtt&J:0^»»<C&ATt'&. ffi, 
25 l»0«3fe*tttt8ftat(Z)*ttiHfiiET*«. 

**WO»^UEttifJg|ftriS« (C) *T5MttLT^<&*5±*^«: (B) na* 
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-otz®&. [I B ] £*!i±|g-&# (B) C**-r€> /J> &X8imifi<D®mft&tT£ 
«U [I B1 ] tBWttfr-rKtt (Bl) ©^©^m«lii{c6^T5/hftX 
5 «llEl^f(Dl2li>f^Si:5£ft-r*t, [I B ] / [I BI ] «fi»SU<ttO. 2 5fiL 
TT*0. «kO^*L<HO. 2 3EiTt?fc»}, JECfrS L< HO. 2 0 

[I B ] / [I B1 ] ®^'©«5fflT**t»^ISIte«tfISmfi£fe (C) ODlfttt 
%fc*ilM1i£«koefc&T$a. TRttttfcfcu. tt±ttfc# (B) Kii3#-fS 
'hftX8UEj$r!i£& [i B ] fiia*/h$<&0. ^-X7<>&5Wi/-f X.!:©^] 
10 SiJtfKUKftSfcS-fct [I B /I B) ] filteOT&D, 3te±ffi-&^ (B) HKtfSS 

^ic^wuT3ia:i"#aErs. z.z.T [i B j ffitt. ±§b cd bi ] t&mm&t 
®mz. «ft^snt»fflgffij5K% (o fcisiERw?**. mzjm&mitB (a> t 

xiftisiM^^ff ^ c t c j; ^ t** e»n^-s. 

15 *ftX**lH)ifrl*& [I] ®»»±, 'hfcX&[s]$Ttf>k:-*3£g. 

teflt#3££ 6 Jfc * 5 C £ \Z «fc 13 frfctt £ . /Jvft X & 0#r ©«#3£&<DiPJl5££r£ tt 

20 & (£-*«$ x^iaiii) mtt-mznfrftttmtfMTKznz. trt. ± 
2ee^n^flaj^$n^. 

»^ffi^fflSgifflfiK#I (C) lZ&VZ>mMLtt&±&&& (B) <7>j£EHBS#. 
KS*tO«S*«T*6fflJB®B»tt^<Ktt (Bl) 0Mrai»©3ftgU:. 
25 MlItt5f&^±T*St. MUSftttliia^tt (C) 0»««tt^>W«Ht&J: «3 
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(ttBjattwii (a) ) 

•#'Jxfl,>fl/7^l/-h (PET) ttflg (ft) fit. PBK2 

(#8*iig (Tjinh) =0.63 (dl/g) ) (JHK. PETi^t) 

■*'jyfl/>fl/7^l/-h CPBT) m«g (*} ». PBT1 2 0 

(**»*££ (Tjinh) =0.8 2 (dl/g) ) (JHPI, PBTt&T) 

• h (po ra : tuytismit* m) myu>h-2 2 0 0 

(SM¥*9*HP* (Mw) =45 0 0 0) (£Uft. P C 
(S&nJffittWJS (A) ©fc^CDg&ttt/v-) 
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